
WUOA/ TWI5 rme I5 (3U5WIK)<3 
WATER/ DID IT 5PRIW(3 A LEAK? 




m...r^\6 15 a 5tomata. it'5 

&A5ICALLy A LAR^E VER5I0N) 
OF THE P0RE5 ON) THE UN)DER- 
5IDE OF A LEAF. TUE5E P0RE5 

LET WATER OUT AN)D AIR IN). 

TUE TWO eUARD CELL5 ARE 
5W0LLEN) WITH WATER, 60 IT 15 
OPEN) AN)D WATER LEAVE5. 




...RIGWT/ 05M05I5...50 IF WE 
IN)CREA5E TWE CON)CEN)TRATION) 
0UT5IDE TUE CELL5... 



:>OK)ATI4AMPI4ARRIS6l(3MAIL.COM 



...LIKE WITH TUI5 (3IAN)T 5ALT 
5UAKER? 



WWAT?/ WUBRB DID VOU...? 





IK)CREA5B COWCEWTRATIOK) 
0UT5IDB CBLL5... 





WATER RU5l4e5 OUT. 




..AK)D VOILA/ 5T0MATA CL05BD. 



5TAN)D ^ACK/ (3BN)IU5 COMIN)' 
TUR0U(3U/ 




:)OWATUAWPI4ARRI5@GMAIL.COM 




A5P, (3A5P, <3A5P, 



5URE. POLLOW ME. 
K)AME'5 OTIWE. 
MIC OTIWE. PLEASURE 
TO MEET ME, I KWOW. 





50, PLAK)T5 MAKE TUEIR om 
POOD &y D0IM(3 RW0T05yWTWE5l5 




AWD TUE PU0T05yWTUE5l5 
UAPPEN)5 HERE, IN)5IDE TUE 
CUL0R0PLA5T5.,0P TUE LEAVE5. 

V 




5U0ULD you, UU...5U0ULD you 

^E 5MOKIK)<3...UM...yOUR5ELP... 
LIKE TUAT? 



WUAT? TUI5? I'M A TOBACCO 
PLAWT KID. I'M PREAKIN)' ADDICTIVE! 
MIN)D yOUR om ^U5IN)E55 AMD 
LOOK OVER UERE. 



50 (K) rue CHL0R0PLA5T5 WE TAKE 
LIOUT, WATER, AMD CAR&OK) DIOXIDE f 
TO AAAKE (3LUC05E, OR 5U(3AR. 



I I 



/ 



LET5 LOOK AT WOW PLAMT5 U5E 
LIGHT TO POWER TUI^ REACTION) 
6 WALL WE? COUSW COUOW... 




6I<3U... MORE 
LEARK)IK)(3. 




LIOWT C0K)5I5T5 OF 5MALL 
PACKET5 OP EWERey CALLED 
PUOTO105. &RK3WTER LIOWT 15 
CAU5ED &y MORE PWOTOI05. 

r 




50ME OF TUE5E PU0T0W5 UAVE 
DIFFERENT AM0UK)T5 OF EWERSV, 
WWICW MAKE5 THEM LOOK 
DIFFERENT C0L0R5. 





50 A DARK PURPLE PUOTOW 
WA5 MORE EWERGV TUAW A RED 
PUOTOW. 



O 




PLAK)T5 A^50R^ TWE5E DIFFERENT 
COLORED PU0T0K)5 U5IK)(3 PIGMEWT 
M0LECULE5...WACK WACKi 



III \ I N, V X 




Awyruiws WITH a color ua5 

PIGMeWT M0LECULE5 IK) IT. THE 
REA50K) TUEV HAVE A COLOR 15 
TUAT TUEV A&50RB CERTAIfO 
EWERGV PU0T0K)5... 



Visible Spectrum 




Red Orange YeUow Green 



Indigo violet 



WHICH MEAK)5 OTHER PH0T0K)5 
:^U5T ^OUWCE OPF/ 50 A 5HIRT 
L00K5 ^LUE ^ECAU5E THE 
PIGMEWT 15 A^50R^IWG EVERV 
COLOR PHOTOW EXCEPT &LUE. 




1 50 PLAK)T5 LOOK GREEK).... 

..BECAU5E THEVDOWT U5E OREEf 
PH0T0K)5, 50 THEV &OUK)CE OPF. VUPj 
you ARE A FREAKIK)' QEK)IU5. 
MOW 5T0P IK)TERRUPTIK)e. 

/ 





:)0WATUAWPUARRI5®<3MAILC0M 



THE MAIK) PIGMEK)T THAT A&50R^5 

RED AK)D ^LUE PH0T0K)5 
15 CHLOROPHVLL, WHICH 15 PACKED 
IK)5IDE THE5E THyLAK0ID5, OR 
GREEK) LOOKIK)0 PAMCAKE THIK)05. 




50 LIGHT C0ME5 IK), 5LAM5 IK)TO 
THE CHLOROPHVLL, WHICH THEK) 
PA55E5 IT5 EWEROV OK)TO AK) 
ELECTROK)... 



CHLOROPHVLL 
*A&50R&IK)(3 PH0T0K)5 



DUCK/ 




\A//aAMM_A' 

















THAT ELECTRON WILL TWEK) 

LATER FOR MAKIWO 5U(3AR. 
WEXT UP, LET5 LOOK AT HOW 
PLAK)T5 GET AWD U5E WATER. 




PLAWT5 (3ET WATER TO TWEIR 
LEAVE5 TWROUGU 5UCTI0M. TWEV 
EVAPORATE WATER OUT 5MALL 
P0RE5 OK) TWEIR LEAVE6 CALLED 
5T0MATA... 




5IK)CE WATER 15 POLAR AMD 5TICK5 
TOGETHER, A5 OWE MOLECULE 
LEAVE5, THE K)EXT OWE &EI4IWD IT 
15 PULLED UP THE 5TEM. 




THERE ARE A 5ERIE5 OF TU^E5 
IW5IDE VA5CULAR PLAWT5 CALLED 
XVLEM. PRETry MUCH ALL OF WHAT 
you THIWK OF A5 "WOOD" 15 
XyLEM. DEAD TU&E5 FULL OF WATEfl 




A5 you ALREADy KWOW, PLAWT5 
CAW OPEW AWD CL05E THE5E 
5T0MATA TO REGULATE HOW MUCH 
WATER EVAP0RATE5, DEPEWDIWG 
OW HOW MUCH WATER THE LEAVE5 
WEED. 



50 AT WIGHT, WHEW PLAWT5 
DOWT PH0T05yWTHE5I^E, THE 
5T0MATA 5LAM 5HUT, 5HUTTIWG 
DOWW THE WATER TRAW5P0RT. 



mv DO PLAMT5 MEED WATEl^? 



TWO REA50K)5: EMERGV AK)D 
A5 A 60URCE OP TU06E 
ELECTR0K)5. 




OXVGEIO? A WA5TE? 



/ 



COUGH, COUGH... VEAU. IT'5 
OVERRATED... FOR AAAKIK)(3 
5U(3AR AT LEA5T. 




K)OW, TU06E UVDROGEK) AT0M5 ARE 
RIPPED APART AGAIW IWTO PR0T0K)5 
AWD ELECTR0K)5. 




OK)CE TKE WATER REACUE6 TKE 
CUL0R0PLA6T, IT \6 RIPPED APART 
IWTO OXyQEW AMD UVDROGEW. 
TI4E OXVOEW 15 RELEASED A6 
A WA6TE. 





A COUPLE MILLION) yEAR5 AGO, 
TUERE m6 WO OXVGEW IK) 
EARTU'5 ATM05PUERE. PLAK)T5 
PUT IT TUERE. . . 



m 



rut PR0T0K)5 ARE TKEK) PLACED 
IK)5IDE TKE GREEK) PAK)CAKE 5UAPED 
TKVLAKOID UK)TIL TUEV 5TART 
TO ACCUMULATE. 




you EVER BEEM A ROOM PULL OP 

rut M05T UPBEAT, POSITIVE 

PEOPLE IK) TKE WORLD? 




I^MTITAOREATDAVUEREIMTUETUyL- 
AK0IDPIL0VEITUERE50MUCUITMAKE5 
MEWAMTTODAWCEWOULDVOULIKETO 
►AK)CEWITUMEN)0?0KWELLI5TILLL0VE 

you.... y 




LET ME TELL yA. 1 MIWUTE IK) TUERE 
WILL AAAKE you T055 yER C00KIE6. 
TUE6E PR0T0K)5 ARE TUE 5AME. 
TUEy :>U5T WAK)T TO GET TUE 
UECK OUT OP TUERE. 




BUT TUE OK)Ly EXIT WE GIVE 'EM 16 
OUT TUE ATP 6yK)TUA5E EWaVME. 
A5 TUEV LEAVE, IT 5PIK)5 LIKE A 
TURBIK)E IK) A DAM/ 




TUEIR DI5GU5T POR OWE AK)OTUER 
MAKE5 EWEROy (ATP) POR U6.' 
UACK UACK.. I LOVE IT/ UACK/ 



COUOU COUOU... POOM/ 




AOU/ yOUR UEAD/// 



wow FOR eACU PROTOK), WE AL60 
Gtr 1 ELECTROW. TUE5e GET PUT 
BACK IK)TO TU06E LIGUT 
UARVE6TIKX3 COMPLEXES, 50 TUEV 
CAW BE CUA^OED UP., 




MOW.. TO GET TUAT CARBOK) DIOXIDE 
WE FIR6T UAVE TO CATCU IT... UM.. 
EXCU6E ME FOR A 5EC0K)D... 




5IGU. 60 A5 I WA5 5AyiK)G... WE 
U5E AM EM2yME CALLED RUBI6C0 
TO GRAB OMTO C02... BUT IT'5 
ALWAy5 GRABBIK)' OWTO OXVGEM 
By ACCIDEWT. ME55E5 UP OUR 
5UGAR. 9 



TUE5E EXCITED ELECTR'0W5 ARE 
COMBINED WITK TI4E ATP AMD 
CARBOK) FROM CARBOW DIOXIDE TO 
MAKE 5UGAR. 




UEy/ MORow/ TUAr5 oxyGEW/ you 

ARE 6UPP06ED TO GRAB C02// 




WKEK) TKEy 5CREW UP, IT5 CALLED 
PU0T0RE5PIRATI0K). IT WA5TE5 
TIME AMD EWERGy... IT6 KILLIWG 
ME 5L0WLy. I 





you uu... you 5URe it i5K)t rut 

5MOKIK)<3 OP yOUR5eLP TUAr6 
DOIK)' TUAT? I MEAK)... 

youR FAce 15 KiWDA... oowe.. 




...3UT I 5TILL UAVe A MOUTU. 60 
TO ME. TUE ATP, EXCITED 
ELECTR0K)5 AK)D C02 ARE 
A66EMBLED TOGETHER 0UT6IDE 
TI4E TI4yLAKOID5, bUT 5TILL IK) TUE 
CI4LOROPLA6T. 






50 ALL TOTAL, IT TAKE5 6 C02 
M0LECULE5, 6 WATER M0LECULE5 
AK)D A BUWCU OF RED AK)D BLUE 
PU0T0M5.... UERE5 TUE FAMCV 
RECIPE (FORMUU) : 



50 TUAT'5 IT. KERE'5 yOUR 
GLUC05E... C0U(3U C0U(3U... 





AMD... UE5 (30K)E. OOOOKAy.. I'M 
(30IK)(3 TO TRy AMD FORGET Tm5 
EVER UAPPEWED. COME OK) T00T5 
LET5 GET OUT OF I4ERE. 

/ 




\ 

) I 



AU/ eruAK)/ TUERe you are. i wa5 

:>U6T CUAmWO WITU TUE5E 

PELL0W6. WOT MUCK OP 
C0WVER5ATI0WAU6T6 TUOUGU... 




DID you LEARW A LOT? 



yeAU... 5MOKIK)(3 16 A BAD IDEA... 
E5PECIALLy IP you ARE PLAMAAABLE. 





m. WELL I m6 MORE TUIWKIWG 
ABOUT PU0T05yWTUE6l6... BUT 
TUAT 60UWD6 LIKE A PRETP/ 
GOOD LE560W TOO. U0\N6 TI4E 
(3LUC05E? 




5URE CAW. WEXT 5T0P, TUE POWER 
PLAWT OP CELL CITy: 
TUE MITOCUOWDRIA/ 



CHAPTER 5 REVIEW 

1. WUAT ARE TUE 3 TmN)(35 PROM TUE EK)VIROK)MEK)T 
A CUL0R0PLA5T WEED6 TO AAAKE (3LUC06E? 



2. HOW D0E6 A CUL0R0PLA5T O&TAIK) IT6 UIGU-EWERGV ELECTR0W5? 
WHAT CUAR(3E5 THEM UP? WUERE DO TWEV COME FROM? 



3. UOW D0E5 A CUL0R0PLA6T CUAROE UP TUE K)ECE55ARy ATP FOR 
PW0T05yK)TWE6l5? 



4. UOW \6 CAR^OK) DIOXIDE O^TAIWED? WUAT CAK) (30 WROWG WERE? 



